ABSTRACT EHRLICH, RICHARD (IIT Research Institute, Chicago, Ill.), SOL MILLER, AND L. S. IDOINE. Evaluation of slit sampler in quantitative studies of bacterial aerosols. Appi. Microbiol. 14:328-330. 1966.-Quantitative studies were conducted to evaluate the efficiency of the slit sampler in collecting airborne Serratia marcescens and Bacillus subtilis var. niger, and to compare it with the collecting efficiency of the all-glass impinger AGI-30. The slit sampler was approximately 50% less efficient than the AGI-30. This ratio remained the same whether liquid or dry cultures were disseminated when the sample was taken at 2 min of aerosol cloud life. At 30 min of aerosol cloud life, this ratio was approximately 30% for B. subtilis var. niger. S. marcescens recoveries by the slit sampler were, however, only 17% lower than the AGI-30 at 30 min of cloud age, indicating a possible interaction involving the more labile vegetative cells, aerosol age, and method of collection.
The slit sampler is one of several sampling methods used for quantitation of biological aerosols. In this method, particles from the air are impinged directly on a rotating agar plate, the plate is incubated, and the colonies that develop from the bacteria-laden particles are counted.
The slit sampler was first described by Luckiesch, Holladay, and Taylor (6) . Decker The materials were disseminated in a 1,600-liter Plexiglas aerosol chamber (9) . Liquid suspensions were aerosolized by use of a Hartman-type atomizer with 5 ml of culture and high-pressure (42-psi) nitro-1 Present address: Audio-Tutorial Division, Burgess Publishing Co., RT The aerosol particle sizes ranged from 0.5 to 5.0 A, with a peak of 2.0 to 3.0 ,u. Inasmuch as only small aerosol particles were generated, a particle-size discriminator was not required on the inlet side of either of the sampling devices. Frequently, discriminators are used that allow passage into the sampler of particles 1 to 5 ,u in diameter. Particles of these sizes are considered most likely to be inhaled and retained in the respiratory tract (4). Such particle-size discriminators have been developed (7) for the all-glass impinger (AGI-30) but not for the slit sampler.
To provide uniform distribution of the aerosol in the chamber, a small fan was operated continuously at 100 rev/min. The temperature in the chamber was maintained at 23 :1 1 C, and the relative humidity was 30 and 85% for aerosol trials with the dry and liquid cultures, respectively.
The slit sampler was placed at the bottom of the aerosol chamber and was operated for 1 min at an airflow rate of 28.3 liters per min. The aerosol was impinged on a nutrient agar plate or on thin layers of gelatin used in the plates. Two AGI-30 samplers (1) were placed at the equator of the chamber in 1800 opposition, and were operated for 1 min at an airflow rate of 12.5 liters per min. Particles were collected in 20 ml of gelatin phosphate impinger fluid.
For assay of the collected samples, the agar surface of the plate used in the slit sampler was washed with 40 ml of sterile gelatin phosphate diluent. The washings and the diluent used for collection in the AGI-EVALUATION OF SLIT SAMPLER were approximately 93% of the AGI-30 recoveries. However, the value of the individual replicate aerosol trials varied widely. DIscussIoN The results suggest a stable relationship between the physical collecting efficiencies of the AGI-30 and the slit sampler based on the sporeforming B. subtilis var. niger. The higher efficiency of the slit sampler at the 30-min aerosol age with the vegetative cells of S. marcescens suggests a need to examine the relationship between recoveries by these two samplers over a wider range of vegetative cells of different species. There may be an interaction involving the more labile vegetative cells, aerosol age, and method of collection.
Dahlgren, Decker, and Harstad (2) compared the efficiency of the two samplers for collection of T-3 bacteriophage. When 6% gelatin was used as the collection medium, the average recovery compared with AGI-30 was 68.4%; when 12% gelatin was used, the comparative recovery increased to 75.3%. Data similar to that of Dahlgren et al. were reported by Kuehne and Gochenour (5) for Venezuelan equine encephalomyelitis virus.
In our studies, the collecting efficiency of the slit sampler was less than 50% of that of the AGI-30 for B. subtilis var. niger. To optimize the quantitation, high concentrations of bacteria were used. Normally, only aerosol concentrations that result in discrete, countable numbers of colonies can be sampled by the slit sampler.
The use of gelatin presented some problems. The gelatin could not be solidified unless ice packs were used to maintain low temperature. densate that leaked into the sampler and resulted in erroneous experimental data. When experimenters seek to relate aerosol concentrations of pathogenic microorganisms to their inhalation, retention, and infectious dose for a host, one of two methods for collecting and measuring the aerosol concentration is usually employed. One method involves the counting of colonies that grow from particles containing viable cells impacted on the surface of a nutrient agar plate, as in the operation of the slit sampler. The second more commonly used method involves the counting of total viable individual organisms. In the second method, the aerosol particles are collected in a fluid impinger sampler, in which the particles break up into unit microorganisms that are assayed on nutrient agar plates or by animal titrations. Whether one or the other or both methods give the appropriate measure is not known. This problem is intermingled with the associated factors of site of deposition of aerosol particles in the respiratory tree of the host, the effect of the host's defensive clearing mechanisms, the chances of survival of infectious microorganisms in aerosol particles as related to particle size, and the virulence changes that may occur during aerosol life that may not relate directly to viability changes. In the recent publications of Hatch and Gross (4) and White et al. (8) , some of these problems are discussed.
If experimenters could afford the luxury of using both types of aerosol sampling methods in studies with infectious organisms, perhaps some relationships could be determined that would indicate a preference for one method over the other.
